In vitro assembly of the characteristic chromatin organization at the yeast PHO5 promoter by a replication-independent extract system.
An extensive set of analyses of the yeast PHO5 gene, mostly performed in vivo, has made this gene a model for the role of chromatin structure in gene regulation. In the repressed state, the PHO5 promoter shows a characteristic chromatin organization with four positioned nucleosomes and a short hypersensitive site. So far the basis for this nucleosome positioning has remained unresolved. We have therefore decided to complement the in vivo studies by an in vitro approach. As a first step, we have asked whether the characteristic PHO5 promoter chromatin structure depends on the cellular context including replication or higher order nuclear chromatin organization or whether it can be reconstituted in vitro in a cell-free system. To this end we have established an in vitro chromatin assembly system based on yeast extracts. It is capable of generating extensive regular nucleosomal arrays with physiological spacing. Assembly requires supplementation with exogenous histones and is dependent on energy leading to chromatin with dynamic properties due to ATP-dependent activities of the extract. Using the PHO5 promoter sequence as template in this replication independent system, we obtain a nucleosomal pattern over the PHO5 promoter region that is very similar to the in vivo pattern of the repressed state. This shows that the chromatin structure at the PHO5 promoter represents a self-organizing system in cell-free yeast extracts and provides a promising substrate for in vitro studies with a direct in vivo correlate.